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CLAIMS 

1. An adsorbent composition, comprising: 

a bismuth material on a support, the support comprising at least one of a metal oxide, a 

metalloid oxide or an activated carbon; and 

an arsenic material, 

wherein the adsorbent composition comprises about 5% to about 15% by mass of the 

bismuth material, and 

wherein the support comprises a moisture content of about 15% by mass or less. 

2. The adsorbent composition of claim 1, wherein the bismuth material is selected from a 

group consisting of elemental bismuth and a bismuth compound. 

3. The adsorbent composition of claim 1, wherein the bismuth material comprises a bismuth 

oxide, preferably wherein the bismuth oxide is derived from a precursor selected from a group 

consisting of an organic bismuth compound, an inorganic bismuth compound, an organic 

bismuth salt, an inorganic bismuth salt and combinations thereof, or preferably wherein the 

bismuth oxide is at least partially derived from a bismuth citrate precursor, a bismuth nitrate 

precursor or a combination thereof, or preferably wherein the bismuth oxide is bismuth (III) 

oxide (Bi2O3). 

4. The adsorbent composition of claim 1, 

wherein the metal oxide is selected from a group consisting of a titanium oxide, a cerium 

oxide, an aluminum oxide, a silicon oxide, zirconium oxide, magnesium oxide, zeolites, and 

mixtures thereof, or 

wherein the metal oxide comprises titanium dioxide, preferably wherein the titanium 

dioxide is in an anatase form. 

5. The adsorbent composition of claim 4 further comprising silicon dioxide (SiO2). 
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6. The adsorbent composition of claim 1, wherein the arsenic material is selected from a 

group consisting of elemental arsenic and an arsenic-containing compound. 

7. The adsorbent composition of claim 1, wherein the adsorbent composition comprises a 

lead content of about 5% by mass or less. 

8. The adsorbent composition of claim 1, comprising about 0.01% to about 20% by mass 

of the arsenic material, or comprising about 0.1% to about 15% by mass of the arsenic 

material, or comprising about 0.5% to about 7% by mass of the arsenic material. 

9. The adsorbent composition of claim 1, comprising about 8% to about 11% by mass of 

the bismuth material. 

10. The adsorbent composition of claim 1, wherein the support is moisture-free. 

11. The adsorbent composition of claim 1, wherein the adsorbent composition further 

comprises on the support at least one compound selected from a group consisting of a silver 

oxide, an iron oxide, a manganese oxide, a vanadium oxide, a tin oxide and mixtures thereof. 


